Although there is little doubt that more than one proteolytic enzyme occurs in plasma, plasmin (fibrinolysin) is the only such enzyme which has been definitely identified.
activation by streptokinase and fibrinokinase, have suggested that there are two precursors of fibrinolytic enzymes in human blood. They have designated the enzymes activated by streptokinase and fibrinokinase, respectively, as s-plasminogen and f-plasminogen, the latter being responsible for the spontaneous proteolytic activity of blood.
The suggestion of Astrup and Permin that the enzyme producing the spontaneous proteolytic activity of serum is not identical with plasmin, which requires external activators such as chloroform or bacterial kinases, was investigated in the dog, and the results are reported in this paper.
MATERIALS AND METHODS
The euglobulin fraction of the plasma proteins was precipitated from dog plasma or serum by the method of Milstone.' Proteolytic activity was assayed under the conditions described by Downie and Cliffton.' The tyrosine-like chromogenic materials in trichloroacetic acid filtrates after incubation was estimated by (a) the development of color with Folin-Ciocalteu reagent,' or (b) the absorption at 280 m,u measured in the Beckman DU Spectrophotometer.8
Fibrinolytic activity. A clot was formed by the addition of commercial thrombin to fibrinogen (Armour). Total dissolution of the clot was taken as the end point.
Activation. Staphylokinase, the activator employed, was precipitated with alcohol from the supernatant culture medium of a strain of Staphylococcus known to have produced staphylokinase. The precipitate was dried with absolute alcohol and ether, further dried in a vacuum desiccator, and ground to a fine powder.
Heparin. Commercial Liqueamin, 0.25 ml. per experiment, was used. This has since been found to be greatly in excess of the amount required to produce the inhibitory effects observed.
Proteolytic activity of dog blood PALY, KLINE RESULTS EVIDENCE THAT SPONTANEOUS ENZYME IS NOT PLASMIN 1. Differential action of inhibitors (a) Effect of heparin. The addition of heparin to whole blood or serum resulted in almost complete inhibition of the spontaneous activity of the euglobulin fraction (Table 1) . On the other hand, plasmin activity, measured after staphylokinase activation (total activity minus spontaneous), was not affected by the addition of heparin (P > .05). (b) Effect of oxalate. The addition of oxalate to blood had no effect upon the spontaneous proteolytic activity (P > .05) but plasmin activity was significantly decreased (P < .01) ( Table 1) .
(c) Effect of the addition of heparin to the euglobulin fraction of serum. Heparin, when added after the precipitation of the euglobulin fraction, exhibited a much smaller, although significant, inhibitory effect upon the spontaneous proteolytic activity (P < .01) ( Table 2 ). Plasmin activity was unaffected (P > .05).
(d) Serum inhibitor. Serum, diluted 1: 20 with saline, was found to inhibit the spontaneous proteolytic activity of the euglobulin fraction (P < .01), whereas plasmin activity was not decreased (P > .05) ( Table 2) .
(e) Heparin plus serum inhibitor. The last series of experiments in Table II shows that the addition of both heparin and serum inhibitor to the euglobulin fraction of serum produced inhibition of the spontaneous activity (P < .01) which appeared to be a summation of their individual effects. Plasmin activity was not decreased.
2. Comparison of action against casein and fibrin clots. By appropriate dilution, solutions of euglobulin were prepared which, when activated with staphylokinase, digested casein to the same extent as undiluted solutions without activation. When tested against fibrin clots, the activated solutions produced complete clot lysis within five minutes, whereas the unactivated solutions failed to lyse the clots within 24 hours. :i0.25 ml. liquaemin. § There is no significant difference between the averages obtained for uninhibited and serum-inhibited euglobulin because of the variation between animals. In each paired experiment, however, an inhibition was observed. For the series, the effect of serum inhibitor was highly significant (P < .01).
3. Site of action in casein molecule. In two experiments, successive-2 ml.
portions of fresh euglobulin solution were added at intervals to a flask containing 25 ml. of the usual casein medium until no further proteolysis occurred. The extent of proteolysis was estimated by the periodic removal of 3 ml. aliquots to which 3 ml. of 10%o trichloroacetic acid was added to precipitate undigested casein. After filtration, the absorption at 280 m,u was measured. When proteolysis ceased, as indicated by the maintenance of a constant value for two successive days, 0.4 ml. of 1 o staphylokinase solution was added in addition to fresh euglobulin solution. The resumption of hydrolysis is evident (Table 3 ). In the second experiment, as an additional control, after exhaustive digestion by unactivated enzyme, the incubation and control tubes were each divided into two equal portions. Fresh euglobulin solution (boiled in the case of the control tubes) was added to one, and Proteolytic activity of dog blood I PALY, KLINE the same enzyme solution plus 0.4 ml. of 1 % staphylokinase solution was added to the other. As may be seen in Table 3 , the tube containing staphylokinase showed a renewal of proteolytic activity, whereas the tube without added activator showed no further hydrolysis of casein during this 24-hour period. The final column in Table 3 gives the optical densities of the trichloroacetic acid filtrates corrected to the previous volume to eliminate the dilution effect caused by the addition of fresh enzyme solution. i Solution divided into two equal portions.
DISCUSSION
In view of the finding that the spontaneous and activated proteolytic enzymes of dog blood differ with respect to the effects of inhibitors, their activity against different substrates, and the bonds in casein which are attacked, it appears that the spontaneous activity represents the action of an enzyme which is distinct from plasmin.
The differentiation of the proteolytic enzymes of serum has proven difficult in that no specific simple substrates for plasmin were known.
A recent report7 of the finding of such substrates may help to clarify the situation, although the proteolytic activity of serum is so weak that concentration of the spontaneous activity may be necessary before definitive results based on substrate specificity can be obtained.
Astrup and Permin' have suggested the designations s-plasminogen and f-plasminogen for the enzymes in human blood which are activated by streptokinase and fibrinokinase, respectively. In view of the fact that a variety of activators, varying from species to species, have been described, it would appear less confusing at this time to designate the enzyme responsible for the spontaneous proteolytic activity of serum as Plasmin B, retaining the established name plasmin (fibrinolysin) for the enzyme activated by the kinases and chloroform.' SUMMARY Evidence is advanced from inhibition studies, differential action against substrates, and a difference in the bonds in casein which are attacked that the spontaneous proteolytic enzyme of dog serum is not plasmin.
The designation Plasmin B is tentatively suggested for the enzvme responsible for the spontaneous proteolytic activity.
